Introduction
Capsaicin has been shown to produce a transient relaxation of the longitudinal muscle of the rat isolated duodenum (Maggi et al., 1986a, b) . Maggi et al. (1986a Maggi et al. ( , b, 1987 emphasized the following hypothesis on the action of capsaicin-induced relaxation:
(1) capsaicin stmulates certain sensory fibers of extrinsic origin leading to release of calcitonin gene-related peptide (CGRP). (2) released CGRP porduces a transient relaxation of the duodenum both directly and indirectly by activating an intramural non-adrenergic non-cholinergic (NANC) inhibitory neuron(s) which in turn releases a substance porducing a duodenal relaxation.
CGRP has been found to cause relaxation in the rat duodenum (Maggi et al., 1986b) , the guinea pig ileum (Bartho et al., 1987; Takaki et al., 1986) , the guinea pig ureter (Hau et al., 1986) , the rat tail artery (Kline and Pang, 1988) and the human coronary artery (Ezra et al., 1987) and to excite the myenteric neurons in the guinea pig ileum (Palmer et al ., 1986) . On the other hand, the widespread distribution of CGRP throughout the central and peripheral nervous system, especially in sensory nerves, has been demonstrated immunocytochemically (Gibson et al., 1984; Kawai et al., 1985; Ju et al., 1987; Skofitsch and Jacobwitz , 1985; Lundberg et al., 1985) . CGRP-like immunoreactivity is also distributed extensively in the myenteric and submucous plexuses of the intestine (Clague et al., 1985; Furness et al., 1985; Feher et al ., 1986 were not changed by the application of CGRP (6-104 nM) . Changes in the mean relative amplitude of the NANC i.p.s were summrarized in Fig . 4D . Similar results on the effects of CGRP (26-104 nM) on the NANC i.p.s were obtained from the ileal preparation (Fig . 5A ).
Effects of CGRP on the spontaneous electrical activity of the intestinal smooth muscles
In Fig. 5B , effects of CGRP on the rebound excitation in the longitudinal smooth muscle cells of the duodenal and ileal preparations resulting by repetitive field stimulation (0 .5 msec, 10-20 Hz, 5-50 pulses). The cessation of field stimulation produced an after-depolarization and action potentials were generated at high frequency superimposed on the after-depolarization (Fig. 5, Bl and Cl) . Treatment with CGRP (52-104 nM) inhibited the rebound excitation, that is, the amplitude of the after-depolarization was reduced and the generation of action potentials was inhibited (Fig. 5, B2 and C2 
Discussion
It has been suggested that CGRP released from the capsaicin-sensitive sensory nerve fibers in intestinal wall due to exogenously applied capsaicin and CGRP produced a transient relaxa tion of intestine both directly and indirectoy by activating an intramural NANC neuron (s) which in turn release a substance producing an intestinal relaxation (Maggi et al ., 1986a (Maggi et al ., , b, 1987 .
In the present experiments, spontaneous mechanical activity of the duodenal and ileal preparations was slightly inhibited by CGRP in the presence of atropine and guanethidine.
Thus, CGRP exhibits NANC inhibition on the motility of intestine . In the presence of atropine and guanethidine, the generation of spontaneous action potentials in the intestinal smooth muscle cells was inhibited by CGRP without changes in the resitng membrane potential .
The amplitude of the NANC i.p.s was increased by the pretreatment with atropine and guanethidine. As described before (Ohkawa, 1986) , this increase in the amplitude of the NANC i.p.s may be due to block the cholinergic inhibitoyry modulation on the NANC inhibitory neurons.
The amplitude of the NANC i. p. s was not affected by the treatment with CGRP (6-104 nM) and CGRP-induced NANC i.p.s were also not observed . These results strongly suggest that CGRP has no effects on the activity of the NANC inhibitory neurons while exhibits the non-neurogenic NANC relaxation due to inhibit the generation of action potentials without changes in the resting membrane potential of the intestinal smooth muscle cells .
Recently Kline and Pang (1988) demonstrated that CGRP inhibited the norepinephrine induced contraction of the rat tail artery and suggest that CGRP exerts its effecct by inhibiting the mobilization of intracellular Ca++. In the present experiments , evoked contractions of the duodenal and ileal preparations were inhibited by CGRP . Furthermore, the rebound excitation in the intestinal muscle cells after the cessation of repetitive stimulation was also inhibited by CGRP. It is considered that these inhibitory effects of CGRP may relate to inhibition of the mobilization of intracellular Ca++ and of the entry of Ca++ . The action site of CGRP is not clear but, in the gastric smooth muscle cells, it was suggested that CGRP-induced relaxation CGRP on NANC inhibitory potential was mediated by distinct receptors for CGRP (Maton et al., 1986) .
The exitatory effect of CGRP on myenteric neurons (AH/Type 2) has been found (Palmer et al, 1986) . However, the single spike activity recorded from the myenteric neurons in the duodenum was not enhanced by CGRP. Further study on the role of CGRP as a neur omodulator is required.
